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history ended, the turn of the evil tempter has arrived, 
and the good angel has retired, veiling his face with his 
wing, and dropping (if angels can weep) a tear over the 
calamity which he had no longer power to avert. 

In plain language, Mr. Chappell has been minded, in an 
evil hour, to wander away from his legitimate domain of 
Ancient History, and to indite a long disquisition on the 
by no means kindred subject of Modern Science, treating 
especially on the laws and phenomena of acoustics, and 
their bearing on the nature and relations of musical 
sounds. In this his aggressive spirit is again manifested. 
All scientific men interested in the theory of music 
know that within the last few years Prof. Helmholtz, of 
Heidelberg, one of the first physicists of Europe, has 
brought out a work, “ Die Lehre von den Tonempfin- 
dungen, als Physiologische Grundlage fiir die Theorie dcr 
Musik,” which, for the profundity of its knowledge both 
of the physical and musical elements of the question ; 
for the novelty and importance of its views ; for the 
skill and conclusiveness of its experimental demon¬ 
strations ; and for its general masterly style, has deser¬ 
vedly excited the admiration of all Europe. It has gone 
through three editions in Germany, has been also pub¬ 
lished in French, is now being translated into English, 
and has served as the basis already of several other 
English works, the author of one of which describes it 
as “ a profound and exhaustive treatise, which does for 
acoustics what the Principia of Newton did for astro¬ 
nomy.” Now, Mr. Chappell presumes to criticise this 
work in a tone which clearly shows not only that 
he is unaware of the reputation of its author, but 
that he is under some strange hallucination as to 
his own qualifications for setting up as judge in 
the matter. He attributes to Helmholtz both theo¬ 
retical ignorance and experimental error ; puts for¬ 
ward his own confused notions as “ the true (in offensive 
opposition to Helmholtz’s false) physiological basis for 
the science of music ; * and sums up with the following 
paragraph, which, comparing the scientific position of the 
two writers, may certainly be considered a curiosity of 
criticism :— 

I am persuaded that the Toucmffuhiuugcii is a hasty 
book .... the value of time was too largely considered 
in its composition, and some very necessary experiments, 
such as those upon harmonies, were omitted. Hut since 
success has been so widely attained, it maybe hoped that 
the author will find time to revise the next edition, and, 
in doing so, that he will bear in mind an admirable motto 
for men of science, CM va sauo, va piano.” 

A HASTY BOOK !—why, its very first sentence states 
that it is the result of eight years’ labour f Experiments 
on harmonics omitted !—why, they form the substance 
of the entire book, from beginning to end ! From these, 
and many other misapprehensions of Mr. Chappell’s, we 
are led to doubt whether he can even have read the great 
work he ventures so freely to criticise. 

Prof. Helmholtz has always maintained cordial re¬ 
lations with this country, and in the name of English 
science we think wc owe him an apology that anything 
like this should have appeared in our language under a 
quasi "'Scientific guise. He will, however, know that his¬ 
torians may rush in where philosophers would fear to tread, 
and we need hardly assure him that no English scientific 


f . Dec . 17, 1874 


man, competent to judge of his work, would be in the 
least likely to endorse Mr. Chappell’s criticisms. 

We lament Mr.. Chappell’s mistake on another ground. 
Practical musicians have generally but little knowledge 
of the scientific data on which their art depends ; such 
information is never taught in England to professional 
students as any part of their musical education ; it is 
studied almost exclusively by men of science and 
amateurs. All right-minded persons would gladly desire 
to promote the wider spread of knowledge of this kind ; 
but we cannot but feel that when a practical musician 
takes it into his head to attack scientific authorities who 
are universally respected, and scientific doctrines which 
are universally established, a great obstacle is thrown in 
the way of that cordial sympathy and co-operation which 
ought to exist between the two classes. On the one hand, 
the scientific man will be angry at the perverse unteach¬ 
ableness of the musician ; while, on the other hand, the 
musician, who may easily mistake error for truth, will be 
set against the theorist and be more disinclined than ever 
to receive information from him. 

It would be an ungracious task to point out in detail 
Mr. Chappell’s errors j we would rather recommend him, 
instead of waiting for Prof. Helmholtz to “ revise his next 
edition,” to read the work as it is, more thoroughly and 
carefully, and with more respect for the character of its 
author. And in the meantime, out of sincere good will, 
we earnestly advise him to expunge all this irrelevant 
matter ; it not only damages his valuable book, but, what 
is worse for him, it tends to engender in the minds of the 
best class of readers a want of confidence in his judgment 
and accuracy as regards other things. 


FOSTER AND BALT OCR’S “ EMBRYOLOGY” 
The Elements of Embryology. By M. Foster, M.A., F.R.S. 
and Francis M. Balfour, B.A. Part I. (London : Mac¬ 
millan and Co., 1874.) 

“ q TE P by step the simple tsvo-layered blastoderm [of 
v ) the hen’s egg] is converted into the complicated 
organism of the chick.” The separate cells of which it is 
originally composed have, to all appearances, the most 
uncomplicated relations one to another j nevertheless, in 
accordance with laws of which we have not the least con¬ 
ception, under the influence of slight external warmth, 
by a series of fissures, inflections, and developments in 
special directions, they convert the store of albuminous 
material that, together with them, is included within the 
egg-shell, into an organism so elaborate as a fully deve¬ 
loped bird, which can run about and feed itself imme¬ 
diately it makes its appearance in the theatre of active 
life. The physicist, thoroughly acquainted as he may be 
with all the principles of statics, dynamics, heat, light, 
and electricity, finds himself quite at a loss to explain or 
to predict any single one of the numerous changes which 
have taken or will take place in this blastodermic mem¬ 
brane during any period, however short, that it has been 
the subject of observation. Neither the chemist nor the 
physiologist will find himself in any more advantageous 
position, except that the latter, from previous experience, 
will be able to state dogmatically the succession of the 
steps of the developmental process. We group these 
phenomena, apparently so extra-physical, under the term 
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“vital”; and if at any time it should be shown, which is 
well within the region of possibility, that they depend on 
the manifestation of a force other than one of those with 
which we are at present acquainted, the disciples of the 
“ vitalistic ” school will have reason to exult over those 
“physicists” who do not admit the existence of any yet 
undiscovered mode of motion. As yet, the fact that one’s 
parents in their earliest days went through the same 
changes as oneself is not considered a sufficient basis 
for any logical hypothesis on the subject of the progressive 
development of one’s constituent elements. 

Again, since the time of Von Baer, the marvellous 
parallelism which is so continually observed between 
the various development-stages of living beings con¬ 
siderably removed from one another in the scale of 
zoological affinity, has made the study of embryology an 
essential part of the science of Comparative Anatomy ; 
in other w'ords, the whole life-history of the individual, 
and not only the period of maturity, is now known to be 
necessary for our accurate comprehension of the pedigree 
of the animal kingdom, in the same way that it may be 
considered to reflect it. This conception has of late 
borne fruit in the all-embracing hypotheses of Prof. 
Ilzeckel and Mr. E. Ray Lankestcr, as well as in the 
new classification of the animal kingdom so recently pro¬ 
mulgated at a meeting of the Linnean Society by Prof. 
Huxley (Nature, vol. xi. p. 101). It may, however, be 
mentioned that there is a limit to generalisation in this 
direction ; for the theory of natural selection allows us to 
assume that some of the forces which come into play to 
produce variation in the individual, and therefore gene¬ 
rally, may do so at the very outset of embryonic life; 
and, if they do so, differences from the ancestral type 
may then appear in all the embryonic stages from the 
commencement. Such a view of the question helps to 
explain otherwise most involved subjects, such as the 
existence of “ gastrete ” of two entirely different types ; 
the development of the notochord from different layers of 
the blastoderm in different groups of animals ; and other 
varying features of early embryonic life. 

These remarks all indicate how large a field is opened 
up for the student of every branch of natural science by 
the study of embryology ; and it is evident that before 
any considerable progress can be made in any of the 
many intricate problems involved, a minute acquaintance 
with the fundamental facts of development is indispen¬ 
sable. The work before us is the first systematic attempt 
which has been made, in this country at least, to place 
the whole subject on the required footing ; and in how 
satisfactory a manner this has been accomplished will be 
attested by all who have taken the opportunity of study¬ 
ing it. When supplemented by the other two volumes 
promised by the authors in their preface, it will form a 
complete history of the most important changes known 
to occur during the embryonic life of the different groups 
comprising the animal kingdom. For a long time past 
such a work has been a great desideratum. The mono¬ 
graphs of different authors are scattered over a whole 
library of books ; many who require to employ the known 
results have but little time to investigate each sufficiently 
to form a sound opinion of their own, and fewer still are 
able to prosecute the somewhat special line of investiga¬ 
tions on their own account. All working biologists, 


therefore, owe much to Dr. Foster and Mr. Balfour for 
the great care they have taken to sift the literature of the 
subject, as well as for their independent investigations, 
which add so considerably to our knowledge of a branch 
of biology which has but little attracted the attention of 
our own countrymen. 

To turn to the subject-matter of the work itself. There 
are advantages possessed by the hen’s egg, found in no 
other vertebrate embryo, which have led the authors to 
take the history of the chick as the starting-point for their 
subsequent descriptions. It is “the animal which has 
been most studied, and the study of which is easiest and 
most fruitful for the beginner.” This must be evident to 
anyone who has had the least experience. A chrono¬ 
logical order is followed, in which the changes which 
occur day by day, and sometimes even hour by hour, are 
fully traced through the earlier days of incubation ; the 
incidents of the later days being much more briefly sum¬ 
marised, because they pertain more to the bird as a bird, 
than to it as a member of the sub-kingdom Vertebrata. 

As above remarked, but little of the embryological work 
which has been undertaken since the time of the illus¬ 
trious Harvey has been conducted in this country; it is 
therefore not to be wondered at that we are far behind 
the times regarding it. Many important points which for 
some time past have been familiar to foreign investigators, 
mostly German, are not sufficiently laid stress on, or are 
omitted altogether, in our physiological treatises and text¬ 
books. Among these may be mentioned the evanescent 
nature of the “ primary groove ” in the mesoblastic layer 
of the blastoderm, and its replacement by the “medullary 
groove,” from which alone, and ^not from the former, the 
spinal canal is subsequently formed. “The primary 
groove, then, is a structure which appears early, and soon 
disappears without entering directly into the formation of 
any part of the future animal. Apparently it has no 
function whatever. We can only suppose that it is a 
rudiment of some ancestral feature,” remark our authors. 

The much-debated subject of the development of the 
blood-vessels and corpuscles is entered into in detail, and 
fresh investigations by one of the authors are recorded, 
which agree in many respects, as they remark, with those 
of Rcmak and Klein. The vessels are shown to be 
formed by the union of processes sent out from the meso- 
blast cells of the pellucid area. The nuclei of these cells 
enlarge and break up into numerous small ones, the 
majority of which acquire a red colour, and become con¬ 
verted into blood-corpuscles ; whilst the rest, changing 
into a spindle-shaped form, develop into the synovial 
lining of the blood-vessels. 

Another point of special interest is the development of 
the permanent vertebral column. As all know, the proto- 
vertebrte are developed at the sides of the notochord, 
with a neural arch attached mainly to the posterior end 
of each; whilst the root of a spinal nerve occupies the 
anterior portion. “ On the fourth day the transparent 
lines marking the fore and aft limits of the protovertebrae 
are still distinctly visible. On the fifth day, however, 
they disappear, so that the whole vertebral column 
becomes fused into a homogeneous mass whose division 
into vertebrae is only indicated by the series of ganglia. 
This fusion ... is quickly followed by a fresh segmenta¬ 
tion, the resulting segments being the rudiments of the 
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permanent vertebra;. The new segmentation, however, 
does not follow the lines of the earlier division, but passes 
between the ganglionic and the vertebral portions, in fact, 
through the middle of each protovertebra. In conse¬ 
quence, each spinal ganglion and nerve ceases to form 
the front portion of the primary vertebra formed out of 
the same protovertebra as itself, but is attached to the 
hind part of the permanent vertebra immediately pre¬ 
ceding. Similarly, the rudiment of each vertebral arch 
covering in the neural tube, no longer springs from the 
hind part of the protovertebra from which it is an out¬ 
growth, but forms the front part of the permanent ver¬ 
tebra, to which it henceforward belongs.By these 

changes this remarkable result is brought about, that 
each permanent vertebra is formed out of portions of two 
consecutive protovertebra?.” 

Such being the case, the question suggests itself as to 
what becomes of the portion of the new column corre¬ 
sponding to the anterior or cephalic end of the proto- 
vertebne nearest the skull which has no other semivertebra 
wherewith to blend. It has no neural arch, and does not 
enter into the formation of the cranium, for the proto¬ 
vertebra does not enter that complicated structure. We 
are not informed as to its destination. May it not be that it 
persists as the odontoid process of the axis, which, from 
not being able to maintain an independent existence, 
joins, late as we know, the second cervical vertebra ? This 
hypothesis involves a difficulty, no doubt, as to the nature 
of the atlas, but seems to throw some light on the pecu¬ 
liarity in the conformation of the axis. 

The development of the vascular system, through the 
various complex stages, is most fully explained, with the 
assistance of several very instructive diagrams. We can 
hardly help having a feeling of regret that the common 
fowl does not resemble its allies, the Mound-makers 
(Megapoditia ), in having only a single carotid artery 
instead of two, because then we should have the ques¬ 
tion answered as to the method by which the companion 
vessel is lost, which is at present not in the least under¬ 
stood. 

We must refer our readers to the work itself for an 
account of points so important as the development of the 
Wolffian bodies and their ducts, the spinal cord, the 
heart, the nasal pits, as well as the many other details 
respecting the different organs which go to form the adult 
bird ; original observations will be found on most ; and 
where these are absent, the excellence of the resume of the 
work of others will clearly prove with what conscientious 
care the authors are carrying out the evidently pleasurable 
labour they have imposed upon themselves. As far as 
the permanent kidneys are concerned, it must be men¬ 
tioned that, from their manner of development, it is 
shown that their separation morphologically from the 
Wolffian bodies is an occurrence of purely secondary 
importance. 

Now that we have a text-book of embryology produced 
under such favourable auspices, it is to be hoped that the 
far-spread ignorance on that subject, which is at present 
but too apparent on all sides, will no longer exist, and 
that a higher standard whereon to commence further 
investigation will quickly develop itself amongst all 
English students of biology, 

A. H. G. 


OUR BOOK SHELF 

A Monograph of the Post-tertiary Entomostraca of 
Scotland, By G. S. Brady, H, W. Crosskey, and I). 
Robertson. (Pafeontographical Society.) 

In this part of its publications the Palreontographical 
Society has done good service to that large body of geo¬ 
logists who take interest in :the story of the old glaciers 
and icebergs of Britain and love to gather when they can 
the traces of the life which peopled the frigid sea once 
spread over some of the richest tracts of our present islands. 
The descriptions here given of the localities and sections 
of the glacial deposits are perhaps all that could be at 
present attempted, but they offer a very puzzling problem 
to the reader who would fain know something of the 
chronology of the deposits. Nothing can show more 
satisfactorily the labour which has in recent years been 
bestowed upon these Post-tertiary clays than the fact that 
a few years ago not one of the minuter forms of Crus¬ 
tacean life had been noted as occurring in them, while 
now more than 130 species belonging to twenty-seven 
genera of Entomostraca have been carefully examined 
and described by the authors of this Monograph, The 
names of Brady and Robertson are a sufficient guarantee 
for the faithfulness of these descriptions, while Mr. Cross¬ 
key’s |knowledge of the localities and his expertness as 
a collector have given an additional fulness and value 
to the Monograph. Though but dry reading for ordinary 
people, these pages, with their accompanying admirably 
executed plates, will be a valuable boon to many a student 
of Post-tertiary geology. 

The Races of Mankind: being a Popular Description of 
the Characteristics, Manners , and Customs of the 
Principal Varieties of the Human Family. By Robert 
Brown, M.A., &c. Vol. II. (London; Cassell,Fetter, 
and Galpin. No date.) 

This work, which seemed in the first volume to promise 
some scientific value, is now down to the level of the 
popular picture-book. There are some good pictures In 
it, and no doubt the boys and girls who have it given 
them will pick up ideas from its compiled informa¬ 
tion. We have not done more than look into it here and 
there, finding errors small and great. At p, 4, a Spanish- 
American is called, with curious felicity of blundering, 
“Don Jose Marie del Mucbos Dolores.” At p. 32 we 
read, “ The smallest shopkeeper in Germany expects to 
be addressed as Mr. Court-Councillor.” At p. 284 is a 
picture ofa Bushman playingonthe goura, or musical bow. 
This appears to be an altered copy of the illustration in 
Mr. J. G. Wood’s “Natural History of Man,” vol. i. 
p, 295 ; but whereas Mr. Wood’s artist knew that Bush¬ 
men have narrow heads, and drew his accordingly, the 
present draughtsman, by his alteration, has given his 
native a skull of enormous width. At p. 113, in contradic¬ 
tion to the weight of ethnological evidence, the Austra¬ 
lians and Tasmanians are treated as belonging to the 
same race. When we add that many of the illustra¬ 
tions are taken without acknowledgment from Figuier’s 
“ Human Races,” it is not necessary to inquire further 
where M. Figuier got them. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return 
or to correspond with the winters of, rejected manuscripts. 
No notice is taken of anonymous communications .] 

The Royal Agricultural Society and the Potato Disease 

My main object in writing to you was to correct what Mr. 
Jenkins admits were “grotesque statements,” and to claim for a 
distinguished English botanist credit for work done by him thirty 
years ago, which I was unwilling, without protest, to see assigned 
to anyone else. 
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